Abstract: We study a phenomenon in a semilinear polyharmonic eigenvalue problem, which is due to the critical growth of the nonlinear term. According to a conjecture of Pucci and Serrin in certain, so called critical dimensions, one should have nonexistence of nontrivial radial solutions, if the (nonlinear) eigenvalue parameter is close to 0. In the present note we prove nonexistence of positive radial solutions. AMS-Classification (1991): 35J65, 35J40.
We are interested in the critical behaviour of certain dimensions in the semilinear polyharmonic eigenvalue problem Here m G Ν, Β C R" is the unit ball, η > 2m, λ 6 R; s = (η + 2m)/(n -2m) is the critical Sobolev exponent. Due to the criticality of the exponent s, a nontrivial solution to (1) may exist at most for A > 0, if m = 1 ( [9] ), and for A > 0, if m € Ν ( [10] ). The case m = 1 has been studied extensively by Brezis and Nirenberg [4] because it serves as a model problem for other important variational problems with critical growth as the Yamabe problem or the //-system. They discovered an interesting phenomenon: There exists a positive radial solution to (1) for every A € (Ο,Λι), if η > 4, and for every A G (jAi, Ai), if η =3. In the latter case problem (1) has no nontrivial radial solution, if A < jAi. Here A m denotes the first eigenvalue of (-A) m in Β under homogeneous Dirichlet boundary conditions (l.b). Pucci and Serrin [11] raised the question in which way this critical behaviour of certain dimensions depends on the order 2m of the semilinear polyharmonic eigenvalue problem (1), if m increases arbitrarily. In order to have a suggestive name for those dimensions we define according to Pucci and Serrin [11] : Pucci and Serrín [11] showed that for any m the dimension η = 2m + 1 is critical and, moreover, that η = 5,6,7 are critical in the fourth order problem, m = 2. [11] with existence theorems of Edmunds, Fortunato, Jannelli [5] and Noussair, Swanson, Yang Jianfu [8] we see that the conjecture is also true for m = 2. The author [6] has shown existence of positive solutions. We remark, that in higher order equations positivity properties are more subtle than in second order equations. We quote from [6] : PROOF: We assume that η G {2m + 1,... ,4m -1} and that there exists a positive radial solution u G C 2m (B) to (1). Then from [10] we know that necessarily 
unit ball. Let Am denote the first Dirichlet eigenvalue of(-A) m in B. a) If η > 4ra, then for every A G (0, Am) there exists a positive radial solution u G C°°(B) Π C 2m+1 (B) to the Dirichlet problem (1). u = u(r) strictly decreases in r =
and if m is odd:
From (4) 
Granau
This identity is due to Pohozaev [9] for m = 1 and to Pucci and Serrín [10] for m € Ν. It is deduced from the equation (1) by means of the testing functions r u' and u itself and by partial integration. Combining (5) and (6) we have:
3. We want to show that the weighted L'-norm fB w(-A) m u dx is equivalent to the ¿'-norm (3) . For this purpose we need some additional property of (-A) m u.
Because we assume the solution to be positive, we have the differential inequality (3). Moreover u is supposed to be radial, with help of [12, Prop. 1] we conclude that u = u(r) strictly decreases in r £ (0,1). This can also be shown by elementary calculus: polar form of (-Δ), mean value theorem, counting zeros. Looking again at the differential equation (1) and observing (2), we see that also ((-A) m u)(r) strictly decreases in r £ (0,1). Employing this monotonicity we may estimate as follows:
Together with (7) we come up with
4. It remains to estimate the L'-norm of (-A) m u from below by the L 2 -norm of u itself.
We use a duality argument, which was proposed by Brezis and Nirenberg [4, Theorem 
·-» C°(B).
By means of elliptic estimates [1] we find: 
